Objective: To assess patients' weight management needs and experiences across multiple sites within the Learning Health System Network. Patients and Methods: A total of 19,964 surveys were sent to patients identified with overweight or obesity through medical record query at 5 health care systems throughout 11 states. The survey collected patients' experiences with and opinions about weight management in clinical care from October 27, 2017, through March 1, 2018. Results: Among the 2380 responders, being younger, female, nonwhite, and single and having some college education or less were all significantly associated with higher body mass index (BMI). The most frequent weight loss barriers included food cravings (30.7%-49.9%) and having a medical condition limiting physical activity (17.7%-47.1%) (P<.001). Higher BMI was associated with a higher frequency of comorbidities and lower health status (P<.001). Higher BMI was also associated with a higher belief that primary care providers (PCPs) should be involved in weight loss management (P¼.01) but lower belief that the PCP had the necessary skills and knowledge to help (P<.001). Responders with a higher BMI were more likely to feel judged (P<.001) and not always respected (P<.001) by their PCP. In addition, those with a higher BMI more frequently reported avoiding health care visits because of weight gain, not wanting to undress or be weighed, and not wanting to discuss their weight with their PCP (P<.001). Conclusion: Physician involvement in weight management is important to patients whose needs and experiences differ by BMI. These data may inform clinical weight management efforts and create greater alignment with patient expectations. O verweight and obesity result from energy imbalances caused by a combination of genetic, behavioral, and environmental factors.
O verweight and obesity result from energy imbalances caused by a combination of genetic, behavioral, and environmental factors. [1] [2] [3] [4] In the United States, the prevalence of adults with obesity is approximately 45.4%, an increase of 10% since 2005 and 600% since the 1980s. 5 Taking into consideration the economic burden of obesity on the individual and direct medical expenditures (up to $147 billion) and productivity loss (up to $6.38 billion) on society, obesity is a far-reaching public health crisis. 6, 7 The US Preventive Services Task Force, the Centers for Medicare and Medicaid Services, and the Obesity Expert Panel have independently recommended and published guidelines for clinicians to screen for obesity, offer intensive counseling and behavioral interventions, and delineate requirements for behavioral therapy for obesity 8 and address weight management. 9 Despite the consistency of these guidelines and evidence that adhering to guidelines increases patient motivation for weight loss, these guidelines are not always followed by health care providers. examined patients' experiences with and expectations about weight management in primary care. [14] [15] [16] One of the few studies that did so was a survey of patients previously conducted by our study team in a primary care setting.
14 A conclusion from this previous study was that patients' conversations with their primary care provider (PCP) concerning weight loss were less likely to motivate patients to lose weight. 14 This study, however, did not address the tone and content of these interactions. Evidence suggests that PCPs spend less time building rapport and providing information to patients with obesity. 17 Patients who feel judged by their PCP are less motivated to attempt to lose weight. 18 A large body of evidence has shown that implicit and explicit biases negatively affect interpersonal behavior in ways that are detectable to patients. [19] [20] [21] [22] Health care providers from all specialties, including primary care specialties, have been found to hold strong negative implicit and explicit attitudes and beliefs about their patients with obesity, which may influence their communication with patients with obesity. 23, 24 In one study, PCPs were randomized to evaluate an otherwise identical patient with or without obesity. Those who evaluated the patient with obesity rated the patient as a greater waste of their time, as someone who would make them like their jobs less, and indicated that they would spend less time with them. 25 Studies confirm that patients with overweight or obesity feel stigmatized and disrespected by PCPs, but less is known about patients' preferences about and experiences with weight management in clinical settings and how these perceptions differ by BMI status.
To address these limitations and better understand patient needs, experiences, and expectations about weight management in primary care, our team conducted a survey of primary care patients within the Learning Health Systems Network (LHSNet) Clinical Data Research Network. 14 [26] [27] [28] [29] This survey aimed to identify barriers to successful weight loss and patients' expectations regarding PCP assistance in weight management. Data obtained from this large sociodemographic sample of patients across diverse health systems provide unique and important knowledge to guide continued training and support for PCPs to initiate respectful and motivating conversations regarding obesity and obesity treatment with patients.
PATIENTS AND METHODS
The LHSNet is composed of 9 sites and includes data on approximately 10 million patients. Details of the LHSNet structure and sites are found elsewhere. 30, 31 The LHSNet sites each host a local common data model (CDM) and share common data elements across sites. The LHSNet CDM contains outcome data and consists of patient cohorts, one of which is the weight cohort. The building of the weight cohort centered on cohorts of children and adults across the LHSNet that were assembled and identified as overweight or obese on the basis of the PCORnet obesity algorithm, focusing on individuals with at least one other height and weight measurement in the previous 5 years. Weights of pregnant women were excluded from 6 months before to 3 months after the delivery date. The patients within this cohort served as the sampling population for the current study.
The Mayo Clinic Institutional Review Board (IRB) served as the IRB of record for the relying participating study sites: Mayo Clinic, Allina Health System, Essentia Health, Intermountain Health Care, University of Michigan, and Ohio State University. Upon review, the IRB, which had ethical oversight for this study, determined this study to be exempt under 45 CFR 46.101, item 2. In addition, the authors assert that all procedures contributing to this work comply with the ethical standards of the Mayo Clinic IRB guidelines on human experimentation in accordance with the Declaration of Helsinki of 1975, as revised in 2008. Protocolapproved passive consent was obtained from all study participants before study initiation. During the project, all changes to study design and procedures continued to be appropriately filed with the IRB.
Survey Development
A survey was developed by the LHSNet weight cohort work group, 30 based on previously developed questions/scales of patient beliefs, behaviors, and experiences. 18, [32] [33] [34] [35] [36] [37] [38] [39] The 5 overarching components of the survey were (1) patient's health care experience 18, 32, 33, 37 ; (2) Brief Stigmatizing Situation Inventory 34 ; (3) patients' health care experience; (4) selfesteem 38 ; and (5) patient sociodemographic characteristics. 35, 36, 39 The survey was purposefully developed to be brief and low-burden for participants to complete. It was anonymous (did not include patient identifiers), and all surveys were delivered and returned via US Postal Service. It was essential to design the survey in such a way that would maximize participation and trust from the first, and only, survey mailing.
Pilot Testing
The survey structure and process was tested by engaging 20 patients with body mass index (BMI; calculated as the weight in kilograms divided by the height in meters squared) of greater than or equal to 25 in cognitive testing. Of the 20 distributed survey packets, 55% were returned anonymously over a period of 10 weeks. The average time for completing the survey was about 11 minutes and 100% felt the length was "about right." There were no consistent concerns/issues reported regarding the survey questions. This pilot test study was also deemed to be exempt by IRB under 45 CFR 46.101, item 2.
Data Collection and Response Rate
The LHSNet CDM consists of 3.6 million patients with overweight or obesity, of which 2.85 million (78.3%) are adults. For this project, 5 of the 6 sites with 2.07 million (72.6%) eligible adult patients with overweight or obesity participated. A detailed breakdown of study participation is found in the Figure. Each participating site ran a query on its local data CDM to select patients from this larger LHSNet weight cohort, who fit the entry criteria but with an added stratification factor. For the query to be able to successfully run, all patients had to be older than 18 40 received, collated, and entered the data from all returned surveys using a dual data entry system.
Data Analysis
Continuous variables were summarized using mean AE SD and compared across BMI categories using analysis of variance. Categorical variables were summarized using frequency counts and percentages and compared across BMI categories using the c 2 test. To assess characteristics associated with the respondents' perceptions of PCP behavior, a multivariable analysis was performed using logistic regression. The 3 multivariate models tested evaluated the following outcomes: "judged because of your weight," "not always treated with respect," and "not always treated as an equal." The explanatory variables used in our 3 multivariate models included age, sex, race, marital status, education, multimorbidity, and BMI. In all cases, 2-tailed tests were performed, with P values of less than .05 considered statistically significant. All analyses were performed using SAS software, version 9.4 (SAS Institute). 41 
RESULTS
Among the 2799 completed surveys, 419 (15.0%) were excluded from the analysis: 58 (2.1%) had incomplete sociodemographic data, 211 (7.5%) did not report current height and/or weight, and 150 (5.4%) reported height/weight consistent with BMI less than 25 kg/m 2 . Among 2380 evaluable surveys, 685 (27.0%) were for respondents with overweight, 656 (26.4%) obesity class I, 498 (20.0%) obesity class II, and 541 (21.9%) obesity class III.
As noted in college education or less were all associated with a higher BMI. The most frequent barriers to weight loss included food cravings (30.7%-49.9% for overweight to obesity class III, respectively) and the presence of a medical condition that limited physical activity (17.7%-47.1% for overweight to obesity class III, respectively). The percentage of respondents endorsing a given barrier increased with higher BMI for all the barriers assessed, with the exception of "not having enough time for physical activity." Higher BMI was significantly (P<.001) associated with reported comorbidities (Table 2) , with the exception of heart disease (P¼.61). Multimorbidity was self-reported in 53.1%, 68.0%, 70.9%, and 77.8% of respondents with overweight, obesity class I, obesity class II, and obesity class III, respectively (P<.001). Higher BMI was also associated with depression (9.1%, 14.0%, 16.0%, and 28.7%, overweight, obesity classes I, II, and III, respectively; P<.001), as well as being associated with worse self-reported current health (P<.001). In addition, percentage of respondents who reported that they avoided seeking health care in the previous 12 months for a given weight-related reason was found to increase with higher BMI (P<.001).
The participants' experience with their PCPs is summarized in Table 3 . The respondents' interactions with their PCPs and their expectations of their PCPs differed across BMI categories. The percentage of respondents indicating that they and their PCP discussed their weight as a health concern increased with higher BMI (P<.001), ranging from 39.5% (overweight) to 87.2% (obesity class III). The percentage of respondents who reported that their PCP currently has a role in their weight management also increased with BMI (P<.001), ranging from 17.4% Data were missing for <5% of respondents for all characteristics with the exception of the PHQ-2 depression questions, which were missing for 8%. or more compared with those with a high school education or less; P¼.01).
DISCUSSION
In a survey of nearly 2500 patients with overweight or obesity, we found that although most patients reported generally positive experiences of clinical weight management, perceptions of their experiences and expectations were markedly different depending on their BMI. Although most patients did not feel judged by their PCP and felt respected by their PCP, those with a higher BMI were less likely to report feeling respected and more likely to feel judged by their PCP. Although expectations that PCPs would help patients lose weight and had the knowledge and skills for this task were generally high, they decreased with higher BMI. These beliefs may contribute to the self-reported barriers to weight loss and delays in seeking health care. Practice guidelines for the management of adults with overweight or obesity that call for PCPs to identify, counsel, and offer treatment (ie, ask, advise, treat) have been well established. 9 Although our survey responders expressed a belief that their PCP should have a role in their weight management, they also indicated that their PCP may not necessarily have the skills to help them. This is consistent with evidence that PCPs also do not feel that they have the skills to treat obesity. 11 In our study, patients with a higher BMI (>40 kg/m 2 ) felt that they were less respected and increasingly judged compared with their counterparts with a lower BMI (25-39 kg/m 2 ). Both "lack of respect" and "increased judgment" have been previously linked to delaying/avoiding seeking medical advice. 11, 16, 42, 43 Results of our study predominantly identified as white race were similar to those described in a study 15 with a large African American patient population. The similar experiences expressed by these sociodemographically different patient populations point to a critical need to raise awareness of patient experiences and develop clinical practice strategies for effectively engaging patients with overweight or obesity in empathetic and respectful ways.
A previous survey, conducted by our study team at a single primary care clinic, found that as the BMI increased, patients did not wish to receive any weight loss messages from their PCPs and if they received any such messages, they felt less motivated to act.
14 In this current study, responders with a higher BMI indicated delaying their health care visit because they "did not want to receive weight loss advice from their PCP." The tone and delivery of the message is just as important as the message itself. On the basis of the current study, if the patient perceives the content of the message delivered to be disrespectful or judgmental, it can have a negative impact on patients' perceptions and follow-through. 10 As demonstrated by our results, this negative impact could be the result of feeling that their PCP lacked the necessary skills to help them with their weight management or behaved in a disrespectful or judgmental manner. These exact reasons for delaying/canceling health care appointments have been self-reported by patients in previous studies. 16, 42, 43 A recent survey has shown that 55% of health care Because of missing data, the sum of the response categories for a given characteristic may not equal the total number of respondents.
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Mayo Clin Proc Inn Qual Out n December 2018;2(4):324-335 n https://doi.org/10.1016/j.mayocpiqo.2018.08.001 www.mcpiqojournal.org professionals did not feel adequately trained to care for patients with obesity and although physicians had a higher level of knowledge, compared with nurses, they also exhibited more negative attitudes toward patients with obesity; in contrast, nurses had more difficulties engaging patients in conversations about weight. 11 In this study, physicians also admitted that their increased workload made taking care of patients with overweight and obesity difficult and questioned whether weight management should be a team objective.
11 This is consistent with calls to shift weight management counseling away from PCPs to individuals with adequate training. 23 This has been confirmed by a series of focus groups 44 where it was found that patients were interested in specific and tailored guidance and instructions around weight management. Within these focus groups, the top 3 strategies identified as having the most impact included referrals to a dietitian, medications, and exercise. 44 Despite high interest by patients in receiving weight management resources from their PCP, 15 many PCPs do not broach the subject with their patients [45] [46] [47] and less than a third of respondents in our survey indicated that their PCP had a role in their weight management. Primary care practitioners may see weight management as outside of their expertise, and patients may be seeking weight management support from other health care providers (eg, specialists and dietitians) or from commercial sources. The importance of addressing weight loss is evident in the improvement in chronic disease risk factors with sustained weight loss of 5% to 10%. 48 The positive role of the PCP messaging was reinforced in a study comparing 2 Table 4 was analyzed using logistic regression. For the question assessing whether the respondent felt judged because of their weight those who responded "Not sure" were excluded from the analysis. For the questions assessing whether respondents felt they were treated with respect and treated as an equal, response categories were combined so that the dependent variable was "Always" vs "Not always."
interventions (Web-based and in-person coaching programs) to a control group and found that the 2 intervention groups, both including PCP participation, have twice the weight loss as the control (38.2%, 41.4% vs 18.8%) at the end of 24 months. However, this study did not consider the confounding role of the PCP in both intervention groups. 49 Although patients indicate that one of the biggest contributions a PCP can make in helping them reduce their weight is to simply ask them about their interest in losing weight, 15 many PCPs may be under the impression that asking about weight negatively affects their patient-provider rapport. Although this is a possibility, asking about interest in discussing weight is what patients want. Not engaging in such a discussion may give the impression of lack of knowledge and interest. If this is an unmet expectation for patients, it may lead to patients' decision to delay further contact with their PCP. In our study, we found that 4 of the 8 (50%) barriers named by our responders could be overcome with education by the PCP or PCP office staff (ie, "food cravings," "not sure which foods to eat," "access to healthy food choices," "access to physical activity facility"). This was corroborated by a recent systematic review of 13 weight loss interventions whereby it was demonstrated that patient education about weight loss is possible. 50 Our study has several strengths and limitations. One of the strengths is the generalizability by the inclusion of 5 diverse sites throughout 11 states. 30 An additional strength was our effort to establish patients' trust and reduce barriers to survey participation by anonymizing the surveys. But there were several downsides to this action: (1) the participants' data could not be linked to any health data/experience on record; (2) there could only be 1 mailing; and (3) we could not trace reasons for nonresponse. Although the 14.2% response rate may have resulted in a study sample not being representative of the general population of patients with overweight and obesity receiving health care at study sites, it should be noted that response rates of mailed surveys have been steadily declining in recent years. [51] [52] [53] [54] [55] [56] In addition, our surveys had a one-time mailing during the US holiday season with a generic cover letter (data collection for this survey occurred from October 27, 2017, through March 1, 2018) . It should be noted that the return rate of 14.2% is comparable to that in another study using this database that had a rare disease focus and had a similar approach to data collection. For that data collection, the return rate was 18%. We are also limited in the knowledge of reasons for nonparticipation between those returning surveys and those who actively opted out by returning refusals, and we have no information on those who did not respond to our survey. A final limitation is that although we surveyed patients from 5 diverse institutions, our respondents were predominantly non-Hispanic white (93%). Despite the uniformity of the race and ethnicity of our population, the selfreported experiences and attitudes toward their PCP are similar to those identified by study samples of differing race/ethnicity. 15 
CONCLUSION
Although many patients with overweight and obesity report comfort and a desire to discuss weight management with their PCP, barriers still exist to patients receiving obesity screening and care that meet clinical recommendations and patients' needs. These barriers are higher among individuals with higher BMI; among individuals with BMIs of greater than or equal to 40, several barriers to seeking health care exist, and delay of health care due to concerns about weight are common. Patients and providers would benefit from additional education and resources to create positive health care experiences in which all patients are able to receive evidence-based care and resources and referrals to strategies known to be supportive of individuals with obesity. 
